the hermaphrodite hindgut is not compromised by this sponse, lin-45, mek-2, mpk-1, ksr-1, sur-2, and lin-25, do not display constipation when grown on the standard decrease in MAP kinase signaling. Misspecification of one hindgut cell, hyp12, has been reported in certain Escherichia coli strain OP50. In contrast, when grown MAP kinase signaling mutants (for example, [13] ). This defect does not, however, correlate with the observed failure to swell in response to infection. For instance, it is observed in only 6% of sur-2(ku9) animals [14], while the Bus phenotype is 100% penetrant in this strain. We propose, therefore, that ERK signaling plays an instructive, rather than permissive, role in tail swelling. The observed induction of the Dar phenotype through the activation of the MAP kinase pathway in the absence of infection, as described above, is supportive of this notion. Expression of the pathway components MPK-1, KSR-1, and SUR-2 in the worm hindgut throughout larval development and in adulthood confirms the potential for the MAP kinase pathway to be activated in direct response to infection (Figures 1G and 1H) . Such a role in nematode response to environmental stimuli is not unprecedented; ERK signaling mediates perception and the genes found to be necessary for the swelling re-on lawns containing M. nematophilum, animals can become severely constipated, often with apparently complete blockage of the rectum ( Figure 2C ). In wild-type populations, only 11% suffer this fate, while in the MAP kinase cascade mutant populations, the majority of worms do, indicating that these mutants are hypersensitive to infection. The penetrance of this effect varies between strains from 66% (sur-2(ku9)) to 93% (mek-2(n1989)) ( Figure 2D ). Since, as noted above, some of the tested mutant alleles are not null, the differences in susceptibility can be attributed to the relative strengths of the mutations or may also be indicative of partial redundancies.
From the increase in susceptibility to constipation observed in ERK MAP kinase cascade mutants, we conclude that in wild-type worms this cascade limits the severity of constipation caused by M. nematophilum infection. This limitation serves the important function of preventing developmental arrest and sterility. Strongly being essential for activity [25] . The e2706 mutation is 
